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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)K Responsive to communication(s) filed on June 2. 2005 and September 20. 2005 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 1.21-25 and 29-55 is/are pending in the application. 

4a) Of the above claim(s) 21 -25.29-37. 48-50 and 55 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [E Claim(s) 1.38-47 and 51-54 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 18 February 2005 is/are: a)D accepted or b)M objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Election/Restrictions 

1 . Applicant's election of the species drawn to the first embodiment of a fuel cell 
functioning both as a water generator and a power generator (readable on claims 1, 38-47, and 
51-54) in the reply filed on 9/20/2005 is acknowledged. Because applicant did not distinctly and 
specifically point out the supposed errors in the restriction requirement, the election has been 
treated as an election without traverse (MPEP § 818.03(a)). 

2. Claims 21-25, 29-37, 48-50, and 55 are withdrawn from further consideration pursuant to 
37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 9/20/2005. 

Drawings 

3. The drawings were received on 21 1 8/2005. These drawings are not approved by the 
Examiner. 

Specifically, in Figure 4, removing the labels "CATALYST," "FLUTED GAS- 
PERMEABLE MEMBRANE," and "FLUTED FUEL-PERMEABLE MEMBRANE" when 
compared to original Figure 4 constitutes new matter. 

In Figure 6, "FUEL SELECTION" should be "FUEL SOLUTION." 



4. In addition to Replacement Sheets containing the corrected drawing figure(s), applicant is 
required to submit a marked-up copy of each Replacement Sheet including annotations 
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indicating the changes made to the previous version. The marked-up copy must be clearly 
labeled as "Annotated Sheets" and must be presented in the amendment or remarks section that 
explains the change(s) to the drawings. See 37 CFR 1 .121(d)(1). Failure to timely submit the 
proposed drawing and marked-up copy will result in the abandonment of the application. 

Response to Amendment 

5. This Office Action is responsive to the amendments filed on June 2, 2005 and September 
20, 2005. In the amendment filed on June 2, 2005, claims 21-23, 32, 35-38, 40-45, 48, 49, 51, 
and 54 were amended and claim 55 was added. In the amendment filed on September 20, 2005, 
claims 2-20, 26, 27, 28, were cancelled. Claims 1, 21-25, and 29-55 are pending. Claims 21-25, 
29-37, 48-50, and 55 are withdrawn as being drawn to a nonelected invention. Claims 1, 38-47, 
and 51-54 are finally rejected for reasons given below. 

Claim Objections 

6. Claim 45 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. 

In claim 45, the limitation "wherein said system is further coupled to a second fuel cell to 
deliver water to the anode of the second fuel cell" does not further limit the structure of the direct 
oxidation fuel cell and water generating system. The preamble is drawn to the direct oxidation 
fuel cell and water generating system as illustrated in Figure 6 and described on page 12, lines 6- 
10 of the instant specification. 
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Claim Rejections - 35 USC § 112 

7. The following is a quotation of the first paragraph of 35 U.S. G 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

8. Claims 38-45 and 51-54 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the invent or(s), at the time the application was filed, had possession of the 
claimed invention. 

In claim 38, the limitation "a plurality of adjustable openings for adjusting the 
introduction of fuel from said fuel source into said housing and for adjusting the introduction of 
oxygen from said oxygen source into said housing to determine whether said system functions to 
generate electricity or to generate water" is not in the original disclosure. Instead, page 12 of the 
specification states that in a first operation mode where no electricity is generated, air and fuel or 
fuel solution are introduced into the anode compartment 66 via openings 69 and 70 respectively 
and that in the second operation, oxygen is prevented from entering the anode chamber 66 and 
water is generated on the catalyzed cathode aspect of the PCM. The specification does not state 
that the plurality of adjustable openings determine whether the system functions to generate 
electricity or to generate water. 

In claim 38 ? the limitation "a plurality of adjustable openings" is not in the original 
disclosure for the elected embodiment. Page 12, line 6 to page 13, line 3 describes the elected 
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embodiment and do not disclose a plurality of adjustable openings. Applicant states in the 
remarks filed on June 2, 2005 (see page 22) that the plurality of openings are fully supported by 
Figure 6 and the description thereof. While Figure 6 and the description provide support for the 
plurality of openings, they do not provide support that these plurality of openings are adjustable. 
However, page 9, lines 25-28 of the specification sates that valves may be used to control the 
introduction of fuel and air. 

In claim 41, the limitation "wherein at least one additional opening of said plurality of 
adjustable openings is a fuel inlet port in fluid communication with the anode chamber of said 
fuel cell, which operates to introduce fuel and oxygen into said anode chamber, as the system 
functions in a water generating mode at said anode chamber" is not in the original disclosure. 
The specification does not state or show a fuel inlet port which introduces both the fuel and 
oxygen into the anode chamber. As see in Figure 6 of the instant application, there are separate 
inlets for the air and the fuel. 

In claim 51, the limitation "controlling the introduction of fuel and oxygen into said 
housing to cause said system to function to either generate electricity or to generate water" is not 
in the original disclosure. Instead, page 12 of the specification states that in a first operation 
mode where no electricity is generated, air and fuel or fuel solution are introduced into the anode 
compartment 66 via openings 69 and 70 respectively and that in the second operation, oxygen is 
prevented from entering the anode chamber 66 and water is generated on the catalyzed cathode 
aspect of the PCM. The specification does not disclose that controlling the gases causes the 
system to function to either generate electricity or to generate water. When the load is attached, 
the fuel cell generates both electricity and product water. When the load is detached, the fuel 
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cell cannot generate electricity but can generate water if both fuel and oxidant are present at a 
fuel cell catalyst. Furthermore, page 12 of the specification states that in a first operation mode 
where no electricity is generated, air and fuel or fuel solution are introduced into the anode 
compartment 66 via openings 69 and 70 respectively and that in the second operation, oxygen is 
prevented from entering the anode chamber 66 and water is generated on the catalyzed cathode 
aspect of the PCM. 

Claims depending from claims rejected under 35 USC 1 12, first paragraph are also 
rejected for the same. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

10. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Surampudi et al. (US 
Pat No. 5,773,162) and as evidenced by Banerjee (US Pat. No. 5,795,668). 

Surampudi et al. disclose a direct methanol fuel cell system (see Figure 9) comprising a 
pure methanol tank 900 that stores pure methanol and a water tank 908 which provides a supply 
of water necessary to control the concentration of the methanol delivered to the fuel cell stack 
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(col. 17, lines 5-27). The water used in the methanol solution can be recycled from the cathode 
in order to avoid the need to carry large amounts of water (col. 16, lines 50-55). The liquid 
methanol which is dissolved in water permeates through the solid polymer electrolyte membrane 
and combines with the oxygen on the surface of the cathode electrocatalyst (col. 5, lines 20-25). 
This reaction inherently generates water as evidenced by Banerjee (US Patent No. 5,795,668) 
which shows in the Figure of the patent that methanol crossover occurs in a direct methanol fuel 
cell and the diffused methanol reacts with oxygen on the cathode catalyst to generate water and 
carbon dioxide and heat. Thus water recycled from the cathode used to control the concentration 
of methanol is generated by the methanol fuel and oxygen reacted on the cathode catalyst. 

11. Claims 1, 46, 47, and 51 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Acker et al. (US PGPUB 2002/0122966 Al). 

The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37 
CFR 1. 132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention "by another," or by an appropriate 
showing under 3 7 CFR 1.131. 

Acker et al. disclose a fuel cell system comprising a detachable load 105, oxidant in fluid 
communication with the cathode chamber, carbonaceous fuel in fluid communication with anode 
chamber (see Figure 2) and increasing the concentration of methanol fuel in the anode to 
accelerate crossover of fuel through the membrane electrolyte (paragraph 10) which inherently 
generates water which is collected and used to dilute the methanol solution (see Figure 2). 
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Furthermore, Figure 6 shows a conduit assembly used to generate heat and comprises a 
catalyst/supporting material that is exposed to the interior of the conduit assembly such that 
when neat methanol or aqueous methanol solution passes over it heat-producing oxidation takes 
place and air to support the oxidation is made available by the membrane 601 that is permeable 
to gas but impermeable to neat methanol, water, or aqueous methanol solution. This conduit 
assembly inherently generates water which dilutes the methanol fuel that is fed into the anode 
when implemented as conduit 205 in Figure 2 (see paragraph 31). In order to control the amount 
of heat generated by the conduit assembly 600, an arrangement for controlling the flow of 
methanol through the conduit is provided by valves or alternatively the flow of air could be 
regulated to control the rate of oxidation which inherently generates water (see paragraph 32). 

12. Claims 1, 46, 47, and 51 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Colbow et al. (US 2003/0003336 Al). 

Colbow et al. disclose a fuel cell system comprising a fuel cell 2 and gas/liquid separator 
3 that separates unreacted or by-product liquid water and methanol from the air and fuel outlet 
streams and the liquid water and methanol mixture is directed from liquid outlet 3a and 
circulated back into the fuel inlet stream which dilutes the fuel inlet stream (see paragraph 45). 
The fuel cell is operated in the open circuit state (without a load) while methanol solution is 
supplied to the fuel inlet stream such that the temperature of the stack increases as a result of 
methanol crossover and combustion which inherently generates water that is fed into gas/liquid 
separator 3. 
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Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

14. Claims 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Acker 
et al. (US PGPUB 2002/0122966 Al) in view of Hsu (US Patent No. 6,458,477 Bl). 

Acker et al. disclose a fuel cell system comprising a detachable load 105, oxidant in fluid 
communication with the cathode chamber, carbonaceous fuel in fluid communication with anode 
chamber (see Figure 2) and increasing the concentration of methanol fuel in the anode to 
accelerate crossover of fuel through the membrane electrolyte (paragraph 10) which inherently 
generates water which is collected and used to dilute the methanol solution (see Figure 2). 

Acker et al. also disclose that a valve is used to allow fuel to flow to the direct methanol 
fuel cell (paragraph 12). The valve is interpreted to be an adjustable opening. 

Acker et al. do not specifically disclose a valve is used to control the introduction of 
oxygen into the fuel cell. 

Hsu teaches that those of ordinary skill will readily recognize that passive or active 
control systems, such as valves, can be employed to control the amount of fuel or air introduced 
to the fuel cell stack (col. 10, lines 65-67 and col. 11, lines 1-5). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a valve to control the amount of oxygen (air) into the fuel cell in order to 
operate the fuel cell at a specific desired utilization ratio of fuel to air depending on desired 
energy output of the fuel cell. 

15. Claims 38-42 are rejected under 35 U.S.C 103(a) as being unpatentable over Acker (US 
Patent No. 6,566,003 B2) in view of the JPO English abstract for JP 56-1 14284 and Hsu (US 
Patent No. 6,458,477 Bl). 

Acker (U.S. Patent No. 6,566,003 B2) discloses comprising a direct oxidation fuel cell 
comprising an anode chamber, a cathode chamber and a membrane electrode assembly (col. 4, 
lines 40-59). Methanol is pumped to the anode chamber (col. 4, lines 60-64). As seen in Figure 
1, the anode effluent is connected to gas separator 28 and unreacted methanol and water is 
returned to the fuel line which would dilute the methanol fuel. 

Acker does not disclose valves used to control the introduction of fuel and air into the 
fuel cell, a valve used to prevent oxygen from entering the anode chamber, and a fuel inlet port 
in fluid communication with the anode chamber of the fuel cell which operates to introduce fuel 
and oxygen into the anode chamber. 

The JPO English abstract for JP 56-1 14284 teaches a methanol fuel cell comprising an 
anode chamber 1 1 and a cathode chamber 12 (see Figure). Air is supplied from a blower 17 
through an air path 16 into an air chamber 5. The air path 16 is connected to the fuel path 13 by 
means of a bypath 18. During startup, the a fuel supplying pump is driven and a bypath valve is 
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opened. The supplying of fuel added with air to the surface of the fuel electrode (anode 
chamber) for a given period of time shortens the warming up time of a fuel cell 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have an air path with a bypass controlled by a valve that is connected to the fuel 
path of the fuel cell of Acker in order to warm up the fuel cell in a short period of time during 
startup. 

Hsu teaches that those of ordinary skill will readily recognize that passive or active 
control systems, such as valves, can be employed to control the amount of fuel or air introduced 
to the fuel cell stack (col. 10, lines 65-67 and col. 1 1, lines 1-5). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a valve to vary the amount of fuel into the fuel cell in order to bring the fuel cell 
of Acker to a desired operating temperature during warm-up. 

During warm-up, water would be inherently generated by fuel and oxidant at the fuel 
electrode which would be separated by gas separator 28 and returned to the fuel line as shown in 
Figure 1 of Acker. 

Response to Arguments 
16. Applicant's arguments filed June 2, 2005 have been folly considered but they are not 
persuasive; 

With respect to art rejections based on Surampudi et ah, applicant argues that claim 1 
provides a solution in which water can be generated on a catalyst that is in the anode chamber 
and in another chamber or assembly, as opposed to the cathode chamber, and can use the fuel 
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that does not pass through the catalyzed membrane electrolyte. Applicant also argues that 
Surampudi does not describe intentionally generating water by reacting fuel on a catalyst in the 
presence of oxygen to produce water and does not teach that this water can be generated on the 
anode side of the fuel cell, nor does Surampudi disclose an assembly whose function is to 
generate water via a catalytic reaction. 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., water 
generated in the anode chamber as opposed to the cathode chamber and an assembly whose 
function is to generate water via a catalytic reaction) are not recited in the rejected claim(s). 
Although the claims are interpreted in light of the specification, limitations from the specification 
are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 
1993). 

Nevertheless, applicant's argument regarding Surampudi not disclosing an assembly 
whose function is to generate water via a catalytic reaction is unpersuasive because the fuel cell 
assembly of Surampudi inherently generates water via a catalytic reaction (due to crossover of 
methanol) for reasons given above. 

With respect to art rejections based on Acker, applicant argues that Acker is not 
providing fuel to a catalyst in the presence of oxygen in order to generate water and that it does 
not contain teachings about water generation. Applicant also asserts that applicant 's method 
and apparatus do not suggest methanol crossover through a protonically conductive membrane 
as a means to deliver fuel to a catalytic site, as is specifically contemplated in Acker. Applicant 
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also states that applicant 's technique does not have to cross over the protonically conductive 
membrane at all, but simply reacts on a catalyst in the anode chamber or in another assembly to 
produce water. 

In response, increasing the concentration of methanol fuel in the anode to accelerate 
crossover of fuel through the membrane electrolyte inherently generates water at the cathode side 
of the fuel cell in the presence of oxygen which is collected and used to dilute the methanol 
solution as disclosed by Acker. 

Contrary to applicant's assertions that the technique of the present invention does not 
have to cross over the protonically conductive membrane at all, page 12, lines 28-31 of the 
instant specification states "[b]y doing so, fuel crossover is promoted, and fuel that passes 
through the PCM is oxidized without generating electricity, thus forming additional water in the 
cathode chamber 67 of the water generator/DMFC 61." 

Furthermore, with respect to claims 1 and 51, applicant did not claim the anode chamber. 

With respect to Colbow, applicant argues that applicant *s invention is not directed to 
adjusting or raising the temperature of the fuel cell nor does applicant 9 s method and apparatus 
rely on methanol cross over as a fuel transport mechanism. Applicant states the present 
invention generates water for use in the fuel cell system by reacting fuel on a catalyst by 
applying the fuel directly to a catalyst, whether in the anode chamber of the fuel cell or within a 
separate assembly. 

In response, it is irrelevant that the purpose of the invention in the prior art is different 
from that of applicant if the. disclosure of the prior art meets all the claimed limitations. Claim 1 
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recites the steps of introducing a carbonaceous fuel to a catalyst in the presence of oxygen; 
reacting at least a portion of the fuel with oxygen on catalyst to produce water and using at least 
a portion of water to dilute the fuel which are clearly met by the disclosure of Colbow as stated 
above. Claims 1 and 51 do not recite that the catalytic reaction takes place in the anode chamber 
of the fuel cell. 

Again, contrary to applicant's assertions that the technique of the present invention does 
not have to cross over the protonically conductive membrane at all, page 12, lines 28-31 of the 
instant specification states "[b]y doing so, fuel crossover is promoted, and fuel that passes 
through the PCM is oxidized without generating electricity, thus forming additional water in the 
cathode chamber 67 of the water generator/DMFC 61." 

Conclusion 

17. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE- MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

18. Any inquiry concerning this communication or earlier communications should be 
directed to examiner Susy Tsang-Foster whose telephone number is (571) 272-1293. The 
examiner can normally be reached on Monday through Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at (571) 272-1292. 

The fax phone number for the organization where this application or proceeding is 
assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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